cost analysis and microbiology will help to delineate the possible place of Isirisâ in the current practice.
INTRODUCTION AND OBJECTIVES: Currently there is no standardized evaluation instrument for evaluation and comparing flexible ureteroscopes for clinical or research purposes. Our goals were to test a novel evaluation instrument in order to assess the performance of flexible ureteroscopes including a new disposable digital flexible ureteroscope during clinical use.
METHODS: We designed a novel evaluation instrument comprised of 9 questions designed to provide a comprehensive assessment of a flexible ureteroscope. Response options were presented as an interval scale ranging from 0 to 5 with 5 being the best response possible. We tested the instrument at our institution by administering it after routine upper tract stone cases utilizing a flexible ureteroscope. Three flexible ureteroscope categories were evaluated including: fiberoptic (Olympus URF-P5/P6), reusable digital (Storz Flex Xc), and the LithoVue disposable digital (Boston Scientific). Any urologist or trainee who used the ureteroscope during the procedure was allowed to evaluate the ureteroscope. The instrument was completed independently of each other and opinions about the ureteroscope were not discussed during the procedure. Internal consistency was assessed with Cronbach's alpha and Pearson correlation coefficients were calculated to describe the linear relationship between items. Multivariate analyses were done to assess responses.
RESULTS: A total of 34 upper tract stone cases were performed resulting in 79 evaluations. The Storz digital scored the highest of the three ureteroscopes. The image quality was very good on the LithoVue outside the patient, but we did notice some distortion when performing laser lithotripsy that impaired vision. We found no difference in the ease of ureteral access between the ureteroscopes. The instrument demonstrated internal consistency (Cronbach's alpha ¼ 0.85). The mean inter-item Pearson correlation coefficient was 0.46 (0.10 to 0.88), the highest of which related maneuverability to overall satisfaction (0.88). Respondents who had completed residency scored the ureteroscopes significantly lower in the areas of maneuverability, intuitiveness and overall satisfaction (P ¼ 0.019, 0.003, and 0.046 respectively).
CONCLUSIONS: We report our results from a pilot study evaluating a novel flexible ureteroscope evaluation instrument during clinical use. All ureteroscopes performed well on our evaluation instrument during clinical use. Further validation is needed to assess the quality of this evaluation instrument.
Source of Funding: None

PD42-07 COMPARATIVE IN VITRO STUDY OF HO:YAG AND TM FIBER LASER LITHOTRIPTERS IN DUSTING MODE OF OPERATION
Petr Glybochko, Moscow, Russian Federation; Gregory Altshuler, Ilya Yaroslavsky, Marlborough, MA; Andrey Vinarov, Leonid Rapoport, Dmitry Enikeev*, Nikolay Sorokin, Alym Dymov, Moscow, Russian Federation; Victoria Vinnichenko, Fryazino, Russian Federation INTRODUCTION AND OBJECTIVES: Laser lithotripsy (LL) has become a first-line modality for treatment of many diagnoses of urinary tract stones. The de facto gold standard laser source for LL systems is a Ho:YAG (Ho) laser emitting at the wavelength of 2.10 mm. Dusting mode of operation (i.e., reduction of stones to fragments < 1O72 mm in size) has been recognized as the most clinically desired regime. Recently, a high peak power pulsed Tm fiber laser emitting at 1.94 mm has been proposed as a viable alternative to Ho laser. In this work, we present for the first time a detailed in vitro performance comparison between top-ofthe line Ho system and the new super-pulse Tm system in the dusting mode.
METHODS: A top-of-the-line Ho system (up to 120 W average power) was compared with a prototype pulsed Tm system capable of operation with up to 50 W average and 500 W peak power. The in vitro experimental setup included a specially designed cuvette allowing quantitative assessment of size distribution of stone fragments. A precisely controlled flow of water was pumped through the cuvette. The setup was also equipped with a high-resolution optical camera and several needle thermocouples. Post-surgery human stones (both bladder and kidney) as well as phantoms were used for the experiments.
RESULTS: Treatments with the two LL systems were matched in terms of average power (4, 8, 16, 32, 40 W) and/or pulse energy (0.2 to 1.0 J), as appropriate. At least three stone specimens were used in each experiment. The following parameters have beenevaluated: ablation rate (down to "dust" fragments < 1 mm), magnitude of the retropulsion effect (after a single pulse), temperature rise at water outlet vs inlet, and maximum temperature rise in the cuvette during treatment. For the ablation rate, the following values were measured with Ho laser: 0.62 AE 0.04 mg/s at 8 W, 40 Hz setting; 0.89 AE 0.06 mg/s at 16 W, 80 Hz; and 1.37 AE 0.48 mg/s at 40 W, 50 Hz. The respective numbers with Tm laser, at identical settings, were: 1.0 AE 0.2 mg/s, 2.13 AE 0.13 mg/s, and 3.64 AE 0.29 mg/s. The temperature rise in the cuvette was nearly equal for the two lasers. The average retropulsion distance after a single pulse was substantially shorter with the Tm laser. Similar tendencies were observed for the entire range of tested parameters.
CONCLUSIONS: For all average power levels investigated, Tm laser demonstrated a significantly (~2 times) higher ablation rate than Ho laser, while maintaining equivalent thermal regime. The retropulsion effect of Tm laser was considerably less pronounced than that of Ho laser at equal energy settings.
Source of Funding: IPG Medical
PD42-08 INTRODUCING A COMBINED ULTRASOUND AND ELECTROMAGNETIC TRACKING DEVICE FOR NAVIGATED SONOGRAPHIC KIDNEY PUNCTURE.
Tobias Simpfend€ orfer*, Alfred Franz, Alexander Seitel, Nasrin Bopp, Claudia Gasch, Markus Hohenfellner, Lena Maier-Hein, Dogu Teber, Heidelberg, Germany INTRODUCTION AND OBJECTIVES: Precise sonographically guided puncture remains a challenge especially in gaining access to undilated renal pelvises or for biopsy of very small renal masses. Existing systems for navigated ultrasound (US) guided punctures are rarely used due to their complex setup and the increased cost. Most of the systems use electromagnetic tracking facilitating a separate field generator (FG) to be placed next to the patients. We present a novel approach for navigated renal puncture using a mobile lightweight electromagnetic FG that is combined with a conventional US probe into one compact apparatus. The system's feasibility and accuracy for renal puncture was evaluated in an in-vitro and an in-vivo model.
METHODS: The mobile FG has a rectangular frame shaped configuration, that allows for a centered mounting of the US probe. Invitro evaluation took place in a biological model to teach percutaneous kidney access. Therefore, 10 porcine kidneys freshly removed after commercial slaughtering were used. Their ureters were canalized to simulate hydronephrosis, and then placed inside chicken carcasses of about 1 kg. Puncturing of the renal pelvis were performed both, with and without the assistance of navigation. In case of unsuccessful puncture attempts the puncture was repeated after the renal pelvis was dilated stepwise first to a diameter of 2 mm and if still necessary to 1cm. The correct placement of the needles was checked by CT afterwards. For invivo evaluation of the system a ventilated porcine model was used. First a puncture without navigation was done to place a cylindric metal bead (1x2mm) within the renal parenchyma. Then a second puncturing was performed using navigation to guide the biopsy needle as close as possible to the bead. This procedure was done twice for each kidney of the model. For verification, a CT scan was performed after every substep. The accuracy was calculated as the distance between the metal bead and the biopsy needle's tip.
RESULTS: In 0-2 mm dilated renal pelvises of the biological model successful puncture took place in 100% vs. 60% (navigated vs. conventional) of the cases (n¼10, p 0.021). The puncture duration was 49 vs. 40 sec. In the porcine model the mean distance of metal bead and biopsy needle (n¼4) was 6.36AE2.18 mm.
CONCLUSIONS: The innovative combination of FG and US probe enables reproducible and accurate needle navigation without having to use a separate FG. Navigated punctures are superior compared to conventional sonographic punctures.
